Aim: Marine bioconstructions such as coralligenous formations are hotspot of biodiversity and play a relevant ecological role in the preservation of biodiversity by providing carbon regulation, protection and nursery areas for several marine species. For this reason, the European Union Habitat Directive included them among priority habitats to be preserved. Although their ecological role is well established, connectivity patterns are still poorly investigated, representing a limit in conservation planning. The present study pioneers a novel approach for the analysis of connectivity in marine bioconstructor species, which often lack suitable genetic markers, by taking advantage of next-generation sequencing techniques. We assess the geographical patterns of 
| INTRODUC TI ON
Marine conservation strategies are nowadays widely recognized to require a holistic approach that implies the shifting from the conservation of single species to that of entire ecosystems and their functions (Long, Charles, & Stephenson, 2015) . Moreover, the application of sound conservation measures should be targeted to management units, identified through the analyses of ecological coherence and connectivity (Almany et al., 2009; Boero et al., 2016) The establishment of opportunely selected marine protected areas (MPAs) represents one of the most effective approaches for marine biodiversity conservation (Gaines, White, Carr, & Palumbi, 2010; Micheli & Halpern, 2005; Pascual, Rives, Schunter, & Macpherson, 2017) . MPAs mainly aim at the local reduction of threats by human impacts, thus promoting biological recovery over time and, consequently, protecting and increasing biodiversity (Benedetti-Cecchi et al., 2003; Katsanevakis et al., 2011; Lubchenco, Palumbi, Gaines, & Andelman, 2003) . Important benefits due to biodiversity spillover may also interest neighbour non-protected sites, favouring an overall recovery of marine habitat status. Moreover, passing from a single-MPA perspective to effective MPA network is considered a present challenge in marine conservation. Thus, the establishment of interconnected MPAs improves and extends the positive effects of assuring the persistence of a good state for biodiversity (Boero et al., 2016; Gaines et al., 2010; Palumbi, 2004) , providing the important spatial links needed to maintain largescale ecosystem processes. Accordingly, the Aichi Target 11 of the Convention on Biological Diversity aims at increasing the proportion of protected areas in the world to establish "a well-connected system of protected areas" by 2020 (Brooks et al., 2006) . Ensuring connectivity is also crucial to improve resilience following environmental perturbations, failures in management or other hazards, and thus helping to ensure better long-term sustainability of species (Cowen & Sponaugle, 2009 ).
The maintenance of biodiversity at the local scale is critically dependent on the persistence of populations, influenced by selfrecruitment and propagule supply that are, to a wide extent, species-specific processes. Connectivity itself, which depends on ocean circulation, life history traits, local population dynamics and spatial distribution of populations (Jonsson & Watson, 2016) , is largely determined by specific population processes, and it is often inferred, for single species, at the metapopulation level (Dalongeville, Ideally, the design (location and size) of a robust MPA network should be supported by connectivity estimates for all the species of a given community to identify a consensus network which ensures enough connectivity to multiple species with different life history traits (Costantini, Ferrario, & Abbiati, 2018; Dalongeville et al., 2016; Jonsson & Watson, 2016; Pascual et al., 2017; Shanks, Grantham, & Carr, 2003) . Recently, Melià et al. (2016) showed a novel methodological framework to synthesize species-specific results into a set of community connectivity metrics and showed that spatiotemporal variation in magnitude and direction of the connections and interspecific differences in dispersing traits are key factors structuring community connectivity. However, these attempts are still confined to few examples given the costs, technical limitations of commonly used methods for connectivity inference, and critical gaps in knowledge.
Given the above reasons, connectivity estimates should at least focus on species with critical ecological role and, among these, on habitat formers, which per se structure the local communities (Boero et al., 2016) . Among marine habitats, in fact, benthic habitats (e.g., seagrass meadows, coralligenous reefs and marine caves) were selected as priority for biodiversity protection and conservation by the HD (Giakoumi et al., 2013) .
Coralligenous is among the habitats with the highest species richness in the Mediterranean Sea (Calcinai et al., 2015) . It includes habitat-forming species that, growing on pre-existent secondary substrates, build and constantly modify the bottom architecture (Ballesteros, 2006) . These continuously evolving surfaces are suitable for the settlement of other bioconstructors and/or for the establishment of nursery grounds of other marine species. This makes bioconstructors key components for the analyses of biodiversity and for studies on connectivity (Ingrosso et al., 2018) . Several approaches can be used to infer connectivity in the marine system, and among them, estimation of genetic differentiation is considered one of the most profitable strategies. However, genetic investigation especially on species that contribute to bioconstructions is currently limited by the lack of genetic information for these organisms.
Several recent approaches, based on next-generation sequencing (NGS), offer the possibility to collect an impressive amount of genetic data without the need of a priori information on the species analysed (Hohenlohe, Catchen, & Cresko, 2012) . Among these, restriction site-associated DNA sequencing (RAD-seq) methods (Baird et al., 2008) , through the reduction of genomic information, allow the simultaneous characterization of a high number of non-randomly selected single nucleotide polymorphisms (SNPs) in hundreds of samples.
In this paper, the 2b-RAD protocol (Wang, Meyer, McKay, & Matz, 2012) , a member of the RAD-seq family, was optimized for the first time in one bioconstructor species of the Mediterranean basin, the sunset cup coral Leptopsammia pruvoti Lacaze-Duthiers, 1897. The 2b-RAD method allowed investigating the geographical pattern of genetic differentiation between 10 population samples collected over about 2,500 km along the Italian coastline (Western and Central Mediterranean Sea). Besides representing about 1/5 of the whole Mediterranean coast, the Italian coastline is in a key position, including the Western and Central Mediterranean basin (FAO areas 37.1 and 37.2).
The scleractinian L. pruvoti is an azooxanthellate solitary coral, mainly living in shaded and enclosed rocky habitats, under overhangs, at depth ranging from few metres up to 150 m (Zibrowius, 1980) . In the Mediterranean Sea, L. pruvoti is the unique exponent of its genus and can frequently reach a density over than 5,000 individuals/m 2 , but it was observed to exceed the 17,000 individuals/ m 2 (Goffredo, Radetić, Airi, & Zaccanti, 2005) . The species is also present in north-eastern Atlantic coasts from Portugal to southern England and Ireland. Leptopsammia pruvoti is a gonochoric and brooding coral that reproduces annually. After fertilization, embryos are incubated until maturity in the coelenteric cavity of the female.
With planulation, small and completely differentiated larvae (ranging from 695 to 1,595 µm (Goffredo et al., 2005) and characterized by a ciliary movement) are released. No data from field experiments to estimate the larval dispersal are available. However, larvae generated in laboratory have shown that they are ready to settle when released and can swim by ciliary movement for 1-20 days (Goffredo et al., 2005) . No evidences for asexual reproduction have been reported (Goffredo, Di Ceglie, & Zaccanti, 2009 ). The scatter distribution of this species along the Italian coasts might be due not only to a limited dispersal ability of larvae but also to the fragmented distribution of suitable habitats for settlement. Information about the genetic structure of L. pruvoti in the Mediterranean Sea is very scarce with the only exception of an allozyme analysis detecting no evidence of a correlation between genetic differentiation and geographical distances (Goffredo et al., 2009 ).
The present study, besides representing the first large-scale population genomic investigation for L. pruvoti, aims at the following three objectives: (a) assessing the geographical patterns of genomic variation within and among populations of L. pruvoti; (b) estimating self-recruitment and direct connections among sampling sites using assignment tests; and (c) comparing the obtained results with those available from other bioconstructor species, to improve the management of existing MPAs and to support the planning of sites needing protection.
| ME THODS

| Sample collection and genomic DNA extraction
A total of 295 individuals of L. pruvoti were collected from 10 sampling sites in the Mediterranean Sea (three in the Adriatic Sea, five in the Tyrrhenian Sea and two in the Ligurian Sea; Table 1 and Figure 1 ).
At each site, the polyps were sampled at depth between 10 and 30 m by scuba-diving. Whenever possible, individuals were collected at a minimum distance of some metres to each other, in order to reduce the risk of sampling of highly related specimens due to self-recruitment. Unfortunately, the precise collection depth of each animal
was not recorded, preventing the possibility to identify possible TA B L E 1 Sampling information of Leptopsammia pruvoti populations collected between 2014 and 2015 at 10 locations along the coasts of the Italian peninsula in the Mediterranean Sea. For each sampled population, the following data are reported: sea, location, acronym, geographical coordinates, number of individuals sampled (N) and successfully analysed (Na) and sampling depth. F I G U R E 1 Sampling sites in the Mediterranean Sea. See Table 1 for the correspondence of location acronyms vertical genetic differentiation due to adaptation to different depths (Pratlong et al., 2018 
| 2b-RAD-library preparation, sequencing and post-processing of raw reads
Genome-wide single nucleotide polymorphisms were obtained and genotyped using 2b-RAD (Wang et al., 2012) . In the present work, the 2b-RAD protocol applied for populations of Paracentrotus lividus (Paterno et al., 2017) has been optimized for bioconstructor species with skeleton (see Supporting Information Appendix S1).
A total of 212 gDNAs were successfully processed and merged The StackS package Populations, with the write_single_snp option, was used to export genotypes in genepop format for further analysis. Only polymorphic loci containing from 1 to 3 SNPs with a maximum of six alleles and genotyped in at least the 90% of the individuals were exported, as they result the subset that minimize the locus error rate between replicates. When a locus had two or three SNPs, only the first one was retained.
The exported panel of loci was further filtered in order to remove putative sequencing errors, paralogue sequences and uninformative
SNPs. First, all loci with a minor allele frequency (MAF) ≤0.01 were discarded as putative sequence errors and/or no informative polymorphisms (Roesti, Hendry, Salzburger, & Berner, 2012) . Second, an exact test for Hardy-Weinberg equilibrium (HWE) was conducted in
Genepop version 4.6 (Rousset, 2008) for each population. Loci showing a significant departure from equilibrium within populations, after
Fisher's combined probability test, were removed from the dataset.
They might be duplicated loci that could affect the estimate of observed heterozygosity and could bias tests for selection (Roesti et al., 2012) .
The final dataset, used for downstream analysis, included 1,386 filtered loci.
| Statistical analysis of population genomic data
| Genetic diversity
The presence of identical multilocus genotypes (MLGs) was excluded using Genalex 6 (Peakall & Smouse, 2006) . In order to evaluate the pos- . Departure from HWE within populations for each locus and overall loci was estimated using the Markov chain method (dememorizations = 10,000; batches = 500; iterations = 10,000) in Genepop. The significant threshold was set to 0.05, and adjusted by the Benjamini and Hochberg (1995) correction for multiple tests when needed.
| Inference of population structure
Prior to population structure analyses, the statistical power to detect genetic differentiation and the neutrality of markers were assessed.
A 
| Comparison between genetic and geographical information
To assess whether there was a pattern of isolation by distance (IBD), the correlation between genetic divergence among populations (pairwise F ST estimates) and pairwise geographical (waterway) distances was tested using a Mantel permutation test implemented in Genalex with 9,999 permutations. The IBD pattern was first assessed on the whole dataset and repeated excluding the most genetically distant site (Tegnùe sample) to avoid biased measures due to its strong divergence from all other populations. Pairwise shoreline distances between populations were estimated in km using Google Earth (https://www.google.com/intl/it/earth/).
Moreover, the presence of spatial genetic discontinuities was also investigated through a Bayesian assignment method implemented in the R package "Geneland" v. 4.0.0 (Guillot, Estoup, Mortier, & Cosson, 2005; Guillot, Santos, & Estoup, 2008) . The software, considering geographical information as a prior, produces a map in which the assessed most likely number of homogenous genetic clusters (K) among sampled individuals is represented. A total of 11 K values (ranging from 1 to 11) were tested. For each K, five independent runs were performed using the uncorrelated allele frequency model, 212 maximum rate of Poisson process, 636 maximum number of nuclei, 110,000 MCMC repetitions with burn-in period of 100 and a thinning value of 100. The run with the highest mean logarithm of posterior probability was further processed on a landscape of 100 × 100 cells and with a burn-in of 100 iterations.
| Assignment analysis
An assignment test was performed to directly investigate the origin of each individual. The analysis was carried out through the Bayesian exclusion method of Rannala and Mountain (1997) implemented in GeneClass2 (Piry et al., 2004 ) on a subsample of the original dataset including 422 loci shared by all the 212 individuals, as suggested by the authors. For all the individuals in which the probability of exclusion was under 95%, the hypothesis that they were correctly assigned to their original population has not been rejected. The individuals excluded from their own sampling location were assigned to another sampled population only when the probability of assignment to the new population was above 10% (Underwood, Smith, Van Oppen, & Gilmour, 2007) . Otherwise, individuals not assigned to any sampled populations were considered as originated from an unsampled source population (unknown).
| RE SULTS
| Sequencing results and filtering
After demultiplexing, a total of 569,408,465 filtered quality raw reads were obtained from Illumina sequencing of the two pools A total of 3,822 loci present in more than 90% of individuals were retained in the first filtering step. Among these, 1,890 loci showed a MAF ≥ 0.01 and were used for the HWE test. Finally, 1,386 loci (RAD loci with one SNP per locus) were retained for further analysis (except assignment tests which require no missing data; see Methods). At these loci, replicates differed by 3% as a mean number of allele differences between replicates (replicates-threshold) out of the 1,386 analysed loci (2,772 alleles). This was principally caused by the lack of one allele in heterozygote genotypes or the complete absence of a locus in one of the replicates.
| Population genomic analysis
| Genetic diversity
No identical multilocus genotypes were detected with a minimum Considering that no significant differences were observed, here we report genetic analyses performed using all the 212 sequenced individuals (considering replicates only once).
Summary statistics of genetic variability are reported in Table 2 .
The percentage of polymorphic SNPs ranged from 6.2 to 47.3, which
indicates that the majority of the identified SNPs were fixed within population samples. Accordingly, allelic richness (A R ) and expected heterozygosity (H E ) were low. The CPS population sample showed the highest allelic richness (A R = 1.34) and gene diversity (H E = 0.1205).
Conversely, the TGN population sample is ranked lower, with values 1.04 and 0.0150 respectively for A R and H E and resulted, in general, the sample with the lowest genetic variation (Table 2) . Private allelic richness (pA R ) was comparable across samples (range 0.01-0.05) except for the TP site (pA R = 0.1) where it pointed to the highest genetic distinctiveness (Table 2) .
Inbreeding coefficients were positive in 7 out of 10 population samples (Table 2) , reflecting a deficit of heterozygotes. However, an apparent excess of heterozygotes was found at three sampling locations (TGN, CSP and GA). The observed negative F IS , particularly for TGN and GA, is caused by the presence of many monomorphic non-informative loci, giving a greater weight to those few loci with effective heterozygote excess.
Out of 13,860 probability tests for HWE, 404 show a significance departure from HWE, with a nominal threshold of 0.05. However, it is noteworthy that 9,045 tests failed because loci were monomorphic within sample. Departures are not clustered by locus while, among sampling locations, GA shows the highest number of loci (151) in disequilibrium mainly for a heterozygosity excess. After correction for multiple tests, only 10 probability tests for HWE are statistically significant (3, 1 and 6 loci respectively in TGN, TP and GA populations). The DAPC, performed without reference to predefined populations, strongly supported these results (Figures 2a and 3a) . In fact, almost all identified clusters strictly matched the population sampling sites (Clusters 1, 2, 5, 6, 7 and 8 in Figure 2a ) with the two populations of Giannutri merged in a single cluster (Cluster 9 in Figure 2a ).
| Inference of population structure
TA B L E 3
Pairwise F ST matrix among Leptopsammia pruvoti populations based on 1,386 loci (below diagonal) and respective pairwise p-value (above diagonal). 
| Comparison between genetic and geographical information
The correlation between genetic and geographical distances on the whole dataset resulted positive and highly significant (R = 0.707, 
| Genetic connectivity
Results of the assignment test performed with GeneclaSS2 show that 184 individuals out of the 212 (86.8%) were correctly assigned to their nominal population (Table 4) . About the remnant 28 misassigned individuals, the majority (26, corresponding to 12.3% of the entire dataset) were assigned to unknown sites, and only two individuals were identified as migrants. Noticeably, those The TGN population resulted to be the most isolated with all individuals correctly reassigned to the location of origin. This could indicate a high incidence of self-recruitment in this population at the edge of the species distribution area. Interestingly, the CSP population was split into two groups, the first with 14 individuals correctly assigned to their sampling origin and the remnant seven individuals assigned to an unknown site. The same seven animals clustered with TAV using DAPC (Figures 2a and 3a) , suggesting direct immigration. However, the comparison between TAV and the seven individuals from CSP resulted statistically significant using F ST (F ST = 0.14, p < 0.0001, Supporting Information Appendix S5).
Overall, our results strongly suggest a mosaic composition of the CSP population sample.
| D ISCUSS I ON
Overall, our 2b-RAD population genomic analysis provides clear evidence for strong genetic differentiation among Mediterranean population samples of the scleractinian coral L. pruvoti. Using over one thousand SNPs and samples from ten populations collected along the Italian coastline at distances ranging from tens to thousands of kilometres, we detected significant differences among all the sites, a frequent heterozygote deficiency, a high incidence of self-recruitment with occasional dispersal between neighbour areas, and a Rannala and Mountain (1997) . The table shows the number and percentage of individuals that get assigned to their nominal population (second column) and to another population (third column). Individuals that could not be assigned to any sampled populations are in the column "Unknown origin."
large-scale subdivision between the western (Ligurian-Tyrrhenian Sea) and the eastern side (Adriatic Sea) of the Italian peninsula.
These results apparently contrast with an early report on this species based on allozymes that failed to detect a significant correlation between genetic differentiation and geographical distance and evidenced a stronger genetic differentiation at the local scale than among distant populations (Goffredo et al., 2009 
| Strong genetic differentiation in L. pruvoti
A very clear and congruent pattern of strong population structure emerges from our data. All the pairwise F ST values were significantly different, ranging from above 0.5 for some comparisons involving the North Adriatic sample from TGN to a minimum of 0.04 for the comparison between the two samples collected at 5 km distance, on the same island of Giannutri (GNS and GNN), in the Tyrrhenian Sea ( Figure 1 and Table 3 ).
This high level of genetic differentiation is fully consistent with the results of DAPC (Figures 2 and 3 ), and with the high level of selfassignment detected by assignment tests (Table 4) , which showed that from 80.8% up to 100% of individuals were consistent with a local origin. Excluding the very close samples from Giannutri (GNN and GNS) that are the less differentiated samples, the only exception to this pattern was for the population sample collected at CSP, which resulted to have only 66.7% of self-recruitment and showed a mosaic composition comprising two distinct clusters of individuals with DAPC (Clusters 4 and 6 in Figures 2 and 3) . Similarly, significant differences have been reported at the local scale by Goffredo et al. (2009) . In our case, this mosaic composition likely results from immigration, with DAPC indicating TAV as source population for the seven individuals of Cluster 6, whereas assignment test suggested that they might originate from an unsampled source population (Table 4) . This result awaits confirmation as the fine-scale individual mapping of CSP samples was not performed in this study.
A high level of self-assignment, in a context where strong genetic differences occur at small geographical distances, is a strong indication of self-recruitment and genetic drift as dominant drivers explaining the genetic differentiation between L. pruvoti populations. Indeed, the predominance of local reproduction, when considered together with the low genetic variability (Table 2) , suggests the existence of small populations that can experience strong genetic drift. From this point of view, a marked departure from HWE and considerable deficit of heterozygotes have been recorded in L. pruvoti using allozymes (Goffredo et al., 2009 ) and partially confirmed in our study where most of the samples showed positive inbreeding coefficients, though our SNP loci were generally in HWE. The observed negative F IS at three samples (Table 2) Dailianis, Tsigenopoulos, Dounas, & Voultsiadou, 2011; Villamor, Costantini, & Abbiati, 2018) , or from the Tunisian. A similar pattern of differentiation among LigurianTyrrhenian Sea, Adriatic Sea and Sicily channel samples has been reported in several species, including invertebrates and fish, though with a much lower level of differentiation (Congiu, Rossi, & Colombo, 2002; Maltagliati, 1999; Marino, Pujolar, & Zane, 2011) .
Occasional long-range dispersal events may occur in marine invertebrates (Hellberg, 2009 ). This was also observed, in our species, within the mosaic composition of the CSP sample, in which seven individuals clearly originated from another population that, according to DAPC, has a genetic composition similar to TAV one (Figures 1-3 ).
Leptopsammia pruvoti broods larvae and releases planulae, which are small, completely differentiated and ready to settle, but with a ciliary movement, neutral buoyancy and pelagic dispersal that, in aquaria, can last up to 20 days (Goffredo et al., 2005 In conclusion, most data here reported are congruent with the hypothesis of a restricted gene flow expected in brooder corals (Carlon, 1999) .
| Comparisons with other species
In marine organisms, an extended larval phase can play an important role in determining wide distributions (Lester, Ruttenberg, Gaines, & Kinlan, 2007; Luiz et al., 2013) , and despite the vagaries associated with the correlation of genetic differentiation and pelagic larval duration (PLD; Selkoe & Toonen, 2011; Weersing & Toonen, 2009) , it is often associated with a low genetic differentiation. A short larval phase, on the contrary, could prevent long-range dispersal leading to high cryptic diversity (Postaire et al., 2017) .
For instance, when considering fish with a MediterraneanAtlantic distribution, a weak differentiation is often found when comparing populations sampled at thousands of kilometres of distance (i.e., Milano et al., 2014; Souche et al., 2015) , and extreme differences are found at most across major biogeographic/oceanographic transitions (Patarnello, Volckaert, & Castilho, 2007 and references therein) . Indeed, for marine fish, F ST values rarely exceed 0.1-0.15 within the Mediterranean Sea, even when considering species with a limited PLD, fragmented habitat and endemism level (Astolfi et al., 2005; Carreras et al., 2017; Carreras-Carbonell, Macpherson, & Pascual, 2006; Congiu et al., 2002) , and only raise to high values when considering sharks (Ashe et al., 2015) , reptiles (Sethuraman et al., 2013) and some marine mammals (Fruet et al., 2014) . Similar pictures of low differentiation are common in several benthic invertebrates, such as sponges (Scopalina lophyropoda,
Blanquer & Uriz, 2010), sea urchins (Paracentrotus lividus, Maltagliati, Di Giuseppe, Barbieri, Castelli, & Dini, 2010 , Penant, Aurelle, Feral, & Chenuil, 2013 , sea cucumbers (Holothuria mammata, Borrero-Pérez, Gonzàlez-Wanguemert, Marcos, & Pérez-Ruzafa, 2011) , bivalves (Pinna nobilis, Sanna et al., 2013) and crustaceans (Liocarcinus depurator, Pascual et al., 2016; Carcinus aestuarii, Schiavina, Marino, Zane, & Melìa, 2014; Pachygrapsus marmoratus, Fratini et al., 2016) . Notably, most of them are brooding corals whose larvae typically settle within few days after planulation. A similar level of differentiation and an IBD pattern were detected in a brooding species, the hydrozoan Lytocarpia brevirostris, in the Western Indian Ocean and New Caledonia (Postaire et al., 2017) . Similarly, the coral-excavating sponge, Cliona delitrix, which broods and releases short-lived larvae, exhibits strong genetic differentiation in the Caribbean Sea and in the Atlantic (Chaves-Fonnegra, Feldheim, Secord, & Lopez, 2015) .
Looking at studies focusing on the Mediterranean basin, a similar pattern of differentiation, high level of self-recruitment and low con- (Costantini, Fauvelot, & Abbiati, 2007; Costantini et al., 2011) and in Sardinian waters (Cannas et al., 2015 (Cannas et al., ,2016 . Our study, as already observed in other scleractinian corals, seems to confirm the correlation between a strong population differentiation among locations and a short larval duration. These evidences are probably even more pronounced in brooder organisms.
| Implications for conservation
Estimating population structure, pattern of connectivity and selfrecruitment in marine populations is essential to study, design and included into an integrated multispecies approach to implement functional and resilient conservation networks (Melià et al., 2016; Pascual et al., 2017) .
A special attention should be devoted to species for which, besides a low PLD, other life history traits such as the sessile adult stage and self-recruitment seem to strengthen the expected strong population differentiation and low gene flow regardless of existing marine fronts . Clearly, L. pruvoti is a species with very low dispersal potential. Moreover, its widespread distribution in the Mediterranean Sea and a good ecological tolerance in terms of temperature range (Caroselli et al., 2012) make it a priority candidate to be included in a panel of selected umbrella species that should be considered in performing a multispecies connectivity assessment in the Mediterranean Sea, as suggested by Pascual et al. (2017) . The expected high degree of differentiation has been here confirmed in 10 populations of L. pruvoti, emphasizing the need of management activities tailored at local scale on the specific features of this species. In hindsight, the same approach should have been applied also at a smaller geographical distance to assess the real degree of connectivity.
However, although more species should be genetically assessed to better describe the existing variability and the pattern of connectivity among bioconstruction communities, the present paper allows proposing some general criteria to be used for the estab- 
| Conclusions
The highly supported results confirmed the usefulness of the 2b-RAD approach as an effective tool to genotype a high number of SNP markers across the entire genome in non-model organisms, with no need for a reference genome. Thus, this method can be especially useful to study population genomics in marine invertebrates for which no, or little, a priori genetic information is available.
We proposed the first overview of an important exponent of the Mediterranean coralligenous formations, which is actually considered as the second most important marine habitat type to be characterized in view of future plans for the management of MPAs.
The strong pattern of genetic differentiation among all populations of L. pruvoti is probably the result of its life history traits.
Although these evidences should be confirmed in other species before generalizing this pattern, the work provides useful clues for the management of the Mediterranean basin and criteria for the identification of new areas needing protection.
Our results indicate that extensive dispersal and massive export might not be the rule: we suggest that fine-scale resolution data (few kilometres) should drive conservation planning when the target of conservation, restoration and management is bioconstruction species with low PLD in order to optimize their protection by selecting the appropriate distance and size of MPAs and to eventually direct suitable restoration measures.
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